In the recent years many quantum deleting machines are proposed , with varying fidelity of deletion . In this letter we prove that, the fidelity of deletion obtained in [6] , is optimal. Here we have considered a more general transformation and obtained the fidelity of deletion as a function of dot product between two vectors on the Bloch sphere . We show that the maximal value this function can attain is were constructed and it was also proved that the fidelity 5 6 of the Buzek-Hillary cloning machine (Universal Quantum Cloning machine) is the optimal fidelity with which one can clone an unknown quantum state [4] . Approximate deletion machines were also proposed *
Quantum mechanics plays a vital role in increasing the efficiency of information processing but on the same time provides a restriction on the set of operation which are feasible in digitized information system. Among this set of operations two most important operations are cloning and deletion. Impossibility of such operations are given by two famous theorems 'no-cloning' theorem [1] and 'no-deletion' theorem [2] . However impossibility of such operations does not eradicate the possibility of constructing approximate cloning and deletion machine. Universal cloning machine and many other cloning machines [3] were constructed and it was also proved that the fidelity 5 6 of the Buzek-Hillary cloning machine (Universal Quantum Cloning machine) is the optimal fidelity with which one can clone an unknown quantum state [4] . Approximate deletion machines were also proposed which can delete an unknown quantum state with a fidelity less than 1 [5, 6] . Recently Universal Deleting machine was introduced which can delete an unknown quantum state with a fidelity 3 4 [6]. Here in this letter we show that this fidelity of deletion given in [6] is optimal.
Let us consider a situation where two distant parties Alice and Bob share a pair of singlet states |Ψ 14 and |Ψ 25 between them. Alice has the particles 1 and 2 and Bob has 4 and 5. The combined state of a system in arbitrary real qubit basis is given by,
Let Alice posses a hypothetical quantum deleting machine whose action on the two copies and the ancilla state belonging to the Hilbert space H 1 ⊗ H 2 ⊗ H 3 are defined by the following set of transformations.
The last two transformations correspond to the situations when the states are nonidentical and in these cases output can be some arbitrary states.
After performing the action of hypothetical deleting machine on Alice's qubit , the singlet state takes the form,
The reduced density matrix describing Alice's subsystem is given by, 
where
The reduced density matrix describing the output for the qubit 2 belonging to Alice is given by,
.
Let ρ The fidelity of deletion is given by:
, where X 1 = m. n ′ and X 2 = m. n ′′ .
Since X 1 and X 2 are dot products of two Bloch vector , then 0 ≤ X 1 , X 2 ≤ 1. The maximum value that X 1 and X 2 can attain is 1. Hence F max = 3 4 and
. Hence we can see that one can delete a quantum state with maximum fidelity 3 4 and minimum fidelity 1 2 .
Interestingly the optimal fidelity of deletion that a deletion machine can have is equal to the fidelity of universal deleting machine. A quite straight forward mathematical proof of optimality of Universal Deletion machine has been presented.
